Abstract Objectives: Research is essential to the advancement of pharmacy practice and healthcare. Pharmacists have a pivotal role to play in this strategy. However, there is a paucity of data about hospital pharmacists' competence and ability in conducting health-related research. This study primarily aims to determine the research demographics of hospital pharmacists in Qatar and to assess the pharmacists' perceptions of their competence and confidence to conduct research.
Introduction
Pharmacy practice, as an important component of healthcare, is rapidly evolving, and research is becoming essential to generate new knowledge for improving the therapeutic use of medicines and overall healthcare outcomes (Bond, 2006; Peterson et al., 2009; Kritikos et al., 2013) . Research also serves as the bedrock for evidence-based pharmacy practice (Bond, 2006; Peterson et al., 2009) . Therefore, having pharmacists who are competent in the delivery of pharmaceutical care and who possess the skills to conduct research is critical because their roles in direct patient care and research is rapidly advancing (Schwartz, 1986; Hepler and Strand, 1990; Holland and Nimmo, 1999; Schumock et al., 2003; Bond, 2006; Dowling et al., 2009; Smith et al., 2009; Poloyac et al., 2011) . Likewise, pharmacy practice in Qatar and other Middle Eastern countries is rapidly evolving (Kheir et al., 2009; Kheir and Fahey, 2011; Zaidan et al., 2011) . However, there is a lack of empirical evidence to demonstrate the parallel advancement of pharmacists in terms of capacity and involvement in health-related research activities. In spite of a societal need for pharmacist-researchers to advance pharmacy practice, establish new roles and services, and improve healthcare outcomes, some challenges exist that may hamper the attainment of these goals (Davies et al., 1993; Fagan et al., 2006; Saini et al., 2006; Armour et al., 2007; Peterson et al., 2009; Smith et al., 2009; Smith, 2010) . These challenges include ensuring an adequately trained pharmacy workforce, obtaining research funds, and having protected time for research (Saini et al., 2006; Dowling et al., 2009; Peterson et al., 2009; Poloyac et al., 2011) .
As part of the mission and goals of pharmacy education, academic degree programs should provide sufficient exposure and prepare pharmacy graduates to conduct practice-based research and scholarly activities. Historically, a minority of undergraduate pharmacy degree programs included formal research education and training as requirements for graduation (Nahata, 2002; American College of Clinical Pharmacy Research Affairs Committee, 2007; Knapp et al., 2011) . Furthermore, studies have shown that the number of individuals in the pharmacy workforce with demonstrated capacity for independent research is too small, the number of programs to train such individuals is too few, and the research output from pharmacists is generally too little (Schwartz, 1986; Davies et al., 1993; Ellerby et al., 1993; Rosenbloom et al., 2000; Nahata, 2002; Saini et al., 2006; Armour et al., 2007) . In contrast, pharmacy schools and colleges have developed numerous postgraduate programs over the years to provide alternative training opportunities to help meet the needs of pharmacy graduates.
Despite the increased awareness among pharmacists and other health care professionals about the preparations required to seek and succeed in a research career (Blouin et al., 2007; Dowling et al., 2009; Smith et al., 2009; Poloyac et al., 2011) , few pharmacists, especially among those practicing in a busy hospital environment, have the opportunity to join formal graduate programs that boost research capacity. Moreover, previous studies have documented that community pharmacists are ill-equipped in terms of pharmacy practicerelated research skills and knowledge (Ellerby et al., 1993; Liddell, 1996; Rosenbloom et al., 2000; Saini et al., 2006; Armour et al., 2007; Peterson et al., 2009 ). However, data about the ability and competence of hospital-based pharmacists on practice-related research have not been widely documented. It is also hard to quantify the research productivity of hospital pharmacists in an environment where data are generally limited. Is the Qatar hospital pharmacy workforce adequately trained and prepared to face the current challenges of and quest for cutting-edge health-related research? In an effort to determine where the pharmacy workforce lies in this equation, a nationwide multi-centered study was conducted.
This study aims to (1) explore the research backgrounds and productivity of hospital-practicing pharmacists in Qatar, (2) determine their self-reported competence and confidence towards conducting pharmacy practice and health-related research, and (3) examine their preferences for training programs to build their research capacities and meet the future needs of the profession.
Methods

Study design
A cross-sectional descriptive study using a 70-item piloted questionnaire was conducted among hospital-practicing pharmacists in Qatar between February and May of 2012. Ethical approval was obtained from the Hamad Medical Corporation (HMC) Medical Research Committee and the Qatar University Institutional Review Board.
Study setting and participants
This was a multi-centered survey involving pharmacists practicing in seven public hospitals under the auspices of HMC, the predominant public healthcare organization in Qatar. The hospitals were: Hamad General Hospital, National Center for Cancer Care and Research, the National Heart Hospital, the Women's Hospital, Al-Wakra Hospital, Al-Khor Hospital, and Al-Rumailah Hospital. Inclusion criteria for potential respondents included: (1) being a registered pharmacist in Qatar; (2) currently working as a hospital pharmacist; and (3) working in a public hospital for at least 12 months.
Sample identification and recruitment
The minimum sample size for the study was approximately 140, but we targeted 180 pharmacists to account for non-response. The technique of stratified random sampling proportionate to size was applied to ensure that a representative sample of the target population was obtained. The number of questionnaires to be distributed within each hospital was proportionally determined based on the number of pharmacists practicing at each site. We acquired a sampling frame for this study (n = 312) from an updated electronic database of all pharmacists practicing in different sectors in Qatar, which was verified by an updated list of pharmacists obtained from each hospital. The list of pharmacists from each hospital was alphabetically and serially ordered. Thereafter, a proportionate sample was determined for each hospital using an online computer-generated random number program.
The survey instrument development
The questionnaire used in this study was developed with reference to published literature pertaining to pharmacy practice research activities and core competencies (Davies et al., 1993; Ellerby et al., 1993; Liddell, 1996; Rosenbloom et al., 2000; Saini et al., 2006; Armour et al., 2007; Blouin et al., 2007; Draugalis et al., 2008; Dowling et al., 2009; Peterson et al., 2009; Smith et al., 2009; Smith, 2010; Poloyac et al., 2011) , as well as consultation with experienced pharmacy practice researchers and a sample of the target population (licensed hospital pharmacists). The tool was not previously used in other studies, but the pool of core competencies and elements for pharmacy practice research were largely drawn from our previous experiences of conducting workshops on research methodology and biostatistics. The questionnaire was comprised of three major sections of items assessing: (1) the respondents' demographics and backgrounds in research activities; (2) their competence and confidence in planning and conducting research; and (3) their preferences for capacity building and formal postgraduate training. The developed questionnaire was tested for face and content validity by two faculty members with extensive experience and expertise in conducting research and developing survey instruments. The readability, clarity and completion time of the modified survey were determined among 20 randomly selected hospital pharmacists (approximately three pharmacists from each of the seven participating hospitals) who were eventually excluded from data analysis. Cronbach's alpha coefficients for the competence and confidence domains were determined to be 0.98 and 0.97, respectively.
Data collection and questionnaire administration
The questionnaires were distributed during different working shifts to the randomly selected pharmacists whose names were initially identified. The survey was anonymous and voluntary. Upon fulfillment of the eligibility criteria, each identified participant was handed out a hardcopy of the questionnaire by the researchers after having signed a written informed consent. Participants were given the choice to fill-in the questionnaires at the time they were distributed to them or to return them later by hand. Reminders were sent to non-respondents after 2 and 4 weeks from the initial mass distribution using a general mailing list.
Data analyses
The data collected were analyzed using IBM Statistical Package for Social Sciences (IBM SPSSÒ Software), version 20. Both descriptive and inferential statistics were applied for data analyses. All categorical variables including respondents' socio-demographic characteristics, items assessing competence and confidence on research activities and processes, and other attitudinal items are expressed as frequencies and percentages. The influence of the respondents' demographic and professional characteristics on competence and confidence was tested using Chi Square or Fishers Exact tests as appropriate. The level of significance was set a priori at p 6 0.05.
Results
Overall, a total of 120 pharmacists from seven major public hospitals in Qatar responded to the survey (67% response rate), with the majority (74%) holding a baccalaureate degree in Table 1 provides detailed information on the demographic characteristics of the studied group. Information on the general research background, research experience and interests of the studied hospital pharmacists is displayed in Table 2 . Approximately 70% of them admitted to not having any previous experience in conducting research. However, 73% have had research-related training in the form of seminars or workshops. When further investigated, more than 75% of the hospital pharmacists were very interested or extremely interested in conducting and learning about conducting pharmacy practice-related research. When asked about their overall ability to design and conduct pharmacy practice or health-related research, 44% agreed that they had either very good or excellent abilities in undertaking research endeavors. Notably, approximately 70% of the hospital pharmacists surveyed had not published any peer-reviewed articles in a scientific journal within the last 5 years and that more than 75% of the participants had no record of any poster presentations or published abstracts in an international conference during the same timeframe.
Consistent with the findings above, approximately onethird of the informants indicated that the job-related or continuing professional development-related research trainings they received had inadequately prepared them for research. In addition, respondents were asked to indicate what they perceived as barriers to conducting research (Fig. 1) . Lack of time (71%), lack of adequate training (60%), lack of job support (39%), and inadequate knowledge (28%) were the barriers to conducting research most commonly reported by the hospital pharmacists.
We subjectively assessed the research capabilities of the studied cohort by asking respondents to rate how competent and confident they perceived themselves in performing different aspects of designing, conducting, and analyzing research using a five-point semantic-differential scale. The relevant data are presented in Tables 3a and 3b . An overwhelming majority of the hospital pharmacists (at least 85%) rated themselves as moderately to extremely competent and confident in conceiving research ideas, including needs-driven ideas such as workrelated needs and opportunity-driven ideas such as industrysponsored study. Similarly, a large proportion (more than 80%) of the participants believed that they were competent and confident in searching the literature efficiently, collecting relevant data using pre-planned data collection forms, summarizing the data in tables and/or charts, and preparing an oral or a poster presentation (Tables 3a and 3b) .
However, a considerable proportion of the participants rated themselves as not at all or not very competent and confident in several aspects of the research process. For instance, 20-30% of the respondents self-reported inadequate competence and confidence in formulating a research question or hypothesis (inadequate competence, 23%; inadequate confidence, 20%), determining an appropriate study design and methods (inadequate competence, 22%; inadequate confidence, 22%), determining sample size (inadequate competence, 31%; inadequate confidence, 23%), selecting an appropriate sampling technique (inadequate competence, 23%; inadequate confidence, 20%), and developing a research proposal or protocol (inadequate competence, 31%; inadequate confidence, 26%). The pharmacists also admitted having deficiencies in conducting statistical analyses using software packages such as STATA, SPSS, and EpiInfo (37% were incompetent), as well as in applying appropriate inferential statistical tests (32% were incompetent). The same was the case for abilities in writing scientific manuscripts, for which the respondents rated themselves as not being competent (32%) and confident (28%).
Further analyses were conducted to investigate the influence of the pharmacists' characteristics on their self-assessed competence and confidence. The highest level of education along with current hospital of practice had a significant influence (p < 0.05) on the hospital pharmacists' self-assessed competence in several domains. Overall, 85% of the participants were interested in pursuing post-graduate studies (Table 4) . Nearly one-third (n = 39; 33%) of the participants were interested in pursuing a PharmD degree, whereas 43% (n = 52) were interested in M.Sc. or Ph.D. degrees (Table 4) . Participants indicated interest in various research domain areas of pharmacy practice and pharmaceutical sciences, as shown in Table 4 .
Discussion
Although a large proportion (greater than three-quarters) of the hospital practicing pharmacists in Qatar have expressed interest in conducting and learning about conducting healthrelated research, they admitted to lacking previous experience in planning and conducting research. The majority of the pharmacists surveyed also reported no evidence of recent involvement in research activities. Research is needed in order to advance education, practice and decision-making. Often what is needed is local evidence that illustrates the need for a new service or different method of service delivery (Bond, 2006; Peterson et al., 2009 ). In general, several studies from around the globe have demonstrated reluctance among pharmacists for participating in practice and health-related research activities (Ellerby et al., 1993; Liddell, 1996; Rosenbloom et al., 2000; Bond, 2006; Saini et al., 2006; Armour et al., 2007; Peterson et al., 2009 ). This could partly be explained by the fact that research is not a mandate for hospital pharmacists or a requirement for preregistration training in Qatar and many countries globally. Furthermore, informal postgraduate training programs such as pharmacy residency and fellowship programs are currently not available in Qatar or other Middle Eastern countries. This raises questions about whether the current pharmacy curricula in the countries where the hospital pharmacists graduated adequately prepare graduates to be competent in research and scholarly activities. We were unable to determine the extent of research training in the pharmacy curricula of the Middle East region from a study that extensively reported about pharmacy education and practice in 13 Middle Eastern countries (Kheir et al., 2009 ). The American College of Clinical Pharmacy and other scholars have highlighted the need for the involvement of pharmacists in clinical and practice-related research and have proposed core competencies and training requirements for pharmacist-researchers (Bond, 2006; Blouin et al., 2007; Smith et al., 2009; Poloyac et al., 2011) .
A recent study aimed at describing the views and attitudes of pharmacists towards pharmacy practice research in Qatar revealed that the pharmacists had positive attitudes towards research, they generally agreed that it was a professional responsibility to be involved in research and that it is important to establish an evidence-base to support practice (Elkassem et al., 2013) . In recent years, the professional scope of pharmacy practice has undergone a major transformation globally and research plays an important role in underpinning evidence-based practice. Among other things, the mission of pharmacy degree programs is to prepare graduates to provide optimal pharmaceutical care, advance health care outcomes, and promote research and scholarly activities (College of Pharmacy; Knapp et al., 2011) . Therefore, pharmacists in hospitals and other settings should strive to improve the quality of existing cognitive services and to develop new ones through research evidence (Davies et al., 1993; Bond, 2006; Armour et al., 2007; Blouin et al., 2007; Peterson et al., 2009; Smith et al., 2009; Knapp et al., 2011; Poloyac et al., 2011) . They should also contribute to other health services research in collaboration with other health care professionals. In some parts of the world, hospital pharmacists, especially those with clinical training and affiliations, are increasingly becoming more involved in collaborative research as part of their career development (Fagan et al., 2006; Smith et al., 2009; Knapp et al., 2011) . This facilitates keeping up to date with, and contributing to, research and developments within the profession.
Despite the fact that the surveyed hospital pharmacists have reported possession of previous research-related training in the form of seminars or workshops, many of them have reported that they have inadequate (fair to poor) abilities in designing and conducting practice-related research. While the current study was unable to determine the content and depth Figure 1 Pharmacists identified barriers to research (n = 120). Note: Respondents were allowed to choose more than one option. of the training courses undertaken by the pharmacists, the content and intensive nature of such training programs would determine if the pharmacists have gained sufficient exposure to the core competencies required to be successful in research. The methods to train individuals for skills to conduct pharmacy practice as well as clinical and translational research have been extensively discussed in the literature (Blouin et al., 2007; Dowling et al., 2009; Smith et al., 2009; Knapp et al., 2011; Poloyac et al., 2011) . Therefore, this delineates the needs for informal in-service training programs to strengthen research competencies and capacities of hospital-bound pharmacists. Furthermore, the curricula of undergraduate pharmacy schools have an important influence on hospital pharmacists' capabilities and attitudes towards practice research. Such curricula should provide opportunities for stimulating research interests and cultivating positive attitudes towards research through comprehensive research training modules and the completion of pharmacy practice-based research projects (Kritikos et al., 2013) .
In general, the pharmacists admitted to lacking competence and confidence in several aspects of research including developing research protocols, critically appraising literature, undertaking and applying appropriate statistical techniques, and interpreting research findings. Consistent with the current findings, a previous study among pharmacists has documented a lack of confidence in their abilities to conduct research in general and an underestimation of what their profession is capable of achieving (Armour et al., 2007) . This calls for shortand long-term interventions targeted at practicing pharmacists and pharmacy students to change their mind-set and advocate for the importance of evidence-based practice and the role played by research in achieving this (Armour et al., 2007) . There is a clear need for concerted efforts to educate hospital pharmacists and pharmacy students that existing hospital services are products of research and if new services are to be developed, then more research involvement is needed. It is imperative to establish pharmacy practice research networks between academia and other pharmacy practice settings. This Table 3b Self-perceived confidence of hospital pharmacists in planning and conducting research (n = 120). would promote research culture and facilitate mentoring, which are essential elements in the training and development of novice researchers (Peterson et al., 2009) . As a reflection of low research and scholarly productivity, the vast majority of the respondents did not publish any peer-reviewed journal articles or present research findings in local or international meetings within the last 5 years. In general, there is very little published data regarding the scientific publishing productivity of pharmacists (Lelie`vre et al., 2011) . However, our findings are similar to what have been reported by other studies (Schwartz, 1986; Davies et al., 1993; Lelie`vre et al., 2011) . A study investigating the predictors of publication productivity among hospital pharmacists in Canada and France reported that gender, having academic duties or a Ph.D. degree, having participated in a clinical trial, having secured research funding, and allocating protected time for research were significant predictive factors of the number of publications written by the hospital pharmacists (Lelie`vre et al., 2011) .
The current findings are consistent with previous studies that have documented a lack of skills and knowledge, financial support or funding, and dedicated time to conduct research as significant potential barriers to participation in research (Davies et al., 1993; Ellerby et al., 1993; Liddell, 1996; Armour et al., 2007; Peterson et al., 2009; Elkassem et al., 2013) . Research should be viewed as a mandate for pharmacy practitioners because it is a means of documenting and sharing evidence in the interest of improved healthcare outcomes and the evolving roles of pharmacists (Bond, 2006; Peterson et al., 2009; Elkassem et al., 2013) . Pharmacy leaders should strive to support other pharmacists in overcoming these barriers and pharmacists in all care settings should actively engage in research to improve patient outcomes and further develop the profession.
Although this study is among the few that extensively report an inventory of hospital pharmacists' research activities in the Middle East, the findings are subject to some important limitations. The major limitation is that the assessment of research competence and confidence is highly prone to selfreport bias; the pharmacists subjectively self-assessed themselves in terms of research capabilities. Therefore, the findings might be overestimated as a result of potential social desirability bias. Furthermore, there were items that required the pharmacists to recall some historical data, thereby predisposing the findings to recall bias. The sample size was lower than estimated, which has an implication on the external validity of the findings. Therefore, one has to be cautious in generalizing the findings of the current study to all pharmacists.
Conclusion
A large proportion of hospital pharmacists in Qatar selfassessed themselves as having deficiencies in several areas of research competencies, particularly in developing research protocols, critically appraising the literature, and applying the appropriate statistical techniques. The findings have important implications for developing informal research training and strong academic mentorship programs to bridge the gaps found among hospital-practicing pharmacists in Qatar. The results suggest that pharmacy educators and curriculum planners should include more extensive course content and experience related to pharmacy practice research in undergraduate curricula. This will increase exposure to research and a research career.
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